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$\frac{\partial u}{\partial t}$ $u\cdot\nabla u$ $=$ $-\nabla p+\alpha g\theta e_{y}+\nu\triangle^{n}$ $+D_{rag}$ (1)
$\frac{\partial\theta}{\partial t}$ $u\cdot\nabla\theta$ $=$ $\kappa\triangle^{n}\theta+F_{orcing}$ (2)
$\nabla\cdot u$ $=$ $0$ (3)
$\alpha$ $g$ $e_{y}$ $y$ $y$
$\alpha g$ 1 $l/$
$\kappa$ 2 (Laplacian,n $=1$ )
2 $n$ ( $n$ Laplacian) (hyper-viscosity)




























$S(k)$ $\sim$ $\epsilon_{\theta}^{4/5}(\alpha g)^{-2/5}k^{-7/5}$ , (6)
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E( ) $\sim\epsilon_{\theta}^{3/5}(\alpha g)^{4/5}\text{ ^{}-11/5}$ , (7)
$\tau(k)$ $\sim\epsilon_{\theta}^{-1/5}(\alpha g)^{-2/5}\text{ ^{}-2/5}$, (8)
$\epsilon\theta$ (t)
$\epsilon_{\theta}(t)$ $=$ $- \frac{dS}{dt}=2\kappa \mathcal{R}(t)$ , (9)












[11] 1 wavelet 2 [12, 13]
$\Psi_{j}^{q,m}(x)=\{\begin{array}{ll}2^{m}\psi(2^{m}x-j_{1})\psi(2^{m}y-j_{2}) (q=1),2^{m}\phi(2^{m}x-j_{1})\psi(2^{m}y-j_{2}) (q=2),2^{m}\psi(2^{m}x-j_{1})\phi(2^{m}y-j_{2}) (q=3).\end{array}$ (11)
$j=(j_{1},j_{2})$ ( $j_{1\text{ }}j_{2}$ ) $\psi(x)$ Mayer analizing wavelet $\phi$( Mayer
smoothing function
$q$ wavelet
$q=1$ x $\sim$ ky $q=2$ $k_{x}\sim 0$ $q=3$ $\text{ _{}y}\sim 0$
o 2 wavelet $\int\Psi_{j}^{q,m}(x)\Psi_{j}^{q’,m’}(x)dx=\delta_{q},\delta\delta q’m,m’j,j’$
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, $l=1,2$ . (13)
$m$





































$p_{b},$ $p_{c})$ $=$ $\Theta^{Pa}\int u$ . $\nabla\theta\Psi^{Pa}d_{X}$
$=$ $\sum_{p_{b},p_{c}}\Theta^{p_{a}}U_{l}^{p_{b}}\Theta^{p_{c}}\int\Psi^{Pa}\Psi^{p_{b}}\frac{\partial\Psi^{Pc}}{\partial_{X_{l}}}d$ (18)
$\sum_{p_{b},p_{c}}$
$(p_{a},p_{b},p_{c})$ $=$ $U_{l_{a}}^{p_{a}} \int(\nabla p+u\cdot\nabla u_{l_{a}})\Psi^{p_{a}}dx$
$=$ $\sum_{p_{b},p_{c}}U_{l_{a}}^{p_{a}}U_{l_{b}}^{p_{b}}U_{l_{c}}^{p_{c}}\int\Psi^{p_{a}}L_{l_{a},l_{c}}(\Psi^{p_{b}}\partial x_{l_{b}}\Psi^{p_{c}})dx$ (19)
$L_{l_{a}}$ $\equiv(-\partial x_{l_{a}}\triangle^{-1}\partial x_{l_{c}}+\delta_{l_{a},l_{c}})$
$\triangle^{-1}$
Laplacian $\mathcal{D}_{S\text{ }}\mathcal{D}_{E\text{ }}\mathcal{F}$
$\mathcal{L}(p_{a})\equiv-U_{2}^{p_{a}}\Theta^{p_{a}}$






















$\overline{\mathcal{T}_{S}}(m_{a}, m_{c})=\int\theta^{m_{a}}($ $\cdot\nabla\theta^{m_{c}})dx$ $\nabla\cdot u=0$
$\overline{\mathcal{T}_{S}}(m_{a}, m_{c})+\overline{\mathcal{T}_{S}}(m_{c}, m_{a})$ $=$ $\int\theta^{m_{a}}(u\cdot\nabla\theta^{m_{c}})+\theta^{m_{c}}($ $\cdot\nabla\theta^{m_{a}})dx$
$=$ $\int\nabla\cdot(u\theta^{m_{a}}\theta^{m_{c}})dx=0$ . (25)
$\overline{\mathcal{T}_{S}}(m_{a}, m_{c})=-\overline{\mathcal{T}_{S}}(m_{c}, m_{a})$ ma $=$ m $\overline{\mathcal{T}_{S}}(m_{a}, m_{a})=0$
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$n=8$ $\nu$ $=\kappa=5\cross 10^{-31\text{ }}$ $-$




$D_{rag}=\{\begin{array}{ll}0.5\triangle-1 \text{ }0<|\text{ }|\leq 3,0 |k|>3.\end{array}$ (26)
wavelet 1
1
$=(2\pi)^{-1}\tilde{t}$, $x=(2\pi)^{-1}\overline{x}$ , $\theta=2\pi\tilde{\theta}$ , $=$ $-$ , $\omega=$ 2 $\pi$ . (27)













































. 5 m $=$ 6






. 5 $m_{a}=$ 6














$*$ 12 24 B-O 1
$=$ 1 $0$
$F_{ss}^{m}(\tau)$ $=$ $\frac{<(S_{m}(t)-<S_{m}>)(S_{m+1}(t+\tau)-<S_{m+1}>)>}{<(S_{m}(t)-<S_{m}>)^{21/2}><(S_{m+1}(t)-<S_{m+1}>)^{2}>1/2}$ (30)
$F_{EE}^{m}(\tau)$ $=$ $\frac{<(E_{m}(t)-<E_{m}>)(E_{m+1}(t+\tau)-<E_{m+1}>)>}{<(E_{m}(t)-<E_{m}>)^{21/2}><(E_{m+1}(t)-<E_{m+1}>)^{21/2}>}$ (31)
$F_{SE}^{m}(\tau)$ $=$ $\frac{<(E_{m}(t)-<E_{m}>)(S_{m}(t+\tau)-<S_{m}>)>}{<(E_{m}(t)-<E_{m}>)^{21/2}><(S_{m}(t)-<S_{m}>)^{21/2}>}$ (32)
$F_{ss}^{m},$ $F_{EE}^{m}$ $m$ $m+1$
$\tau$ $F_{SE}^{m}$
$\tau$





$sms(\tau)$ $m=0,$ $\cdots,$ $6$
$2\pi\tau$
9: $m$ $m+1$

































12: $\overline{\mathcal{T}_{S}}(m_{a}$ , mc $)$ / $($ 2 $\pi$ )3 $m_{c}$
ma 0.1
14: $\overline{\mathcal{T}_{E}}$ ( $m_{a}$ , mc)/2 $\pi$ mc
$m$
$($ma’ $m_{b},m_{c})$
13 : $T_{E}(m_{a},$ $m_{b},$ $m_{c})/2\pi$ 11
$m\iota$
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2 –$\mathcal{T}$s $(m_{a}, m_{b}, m_{c})$ $m_{a}$ m
( ) 8
























$16:|\overline{\mathcal{T}s}|_{1}$ $(m_{a},$ $m_{b}$ , mc $)$ /(2$\pi$)3 15
$0_{0}$ 2 4 $0$







2 4 6 $\epsilon$
$|^{1}T_{S}|_{2}(m_{a},m_{b},m_{\text{ }})$
$\iota$ $\epsilon$ $\epsilon$
$17:|\overline{\mathcal{T}_{S}}|_{2}(m_{a}, m_{b}, m_{\text{ }})/(2\pi)^{3}$ 15
$0_{0}$
2 4
















$|\overline{\mathcal{T}_{S}}|_{n}(m_{a}, m_{b}, m_{\text{ }})$ $\equiv$ $\frac{1}{(2n+1)^{2}}\sum_{j_{a}}\sum_{s_{1},s_{2}=-n}^{n}|\overline{T_{S}}((m_{a},j_{a,1}+s_{1},j_{a,2}+$ $1 m_{b-}m_{\text{ }})|$ ,
$(n=0,1,2)$ . (34)
$n$ $n=0$
$n=1,2Vhj_{a}$ $(2n+1)\cross(2n+1)$ 9 25




















3.5 2 ( )
2
wavelet
$\frac{\partial\omega}{\partial t}+u\cdot\nabla\omega=\nu\triangle^{n}\omega+F_{orcing}+D_{rag}$ . (35)
wavelet $\Omega$
(18) $\Theta$ $\Omega$ $Q$ $-$
$\nu=\kappa=5\cross 10^{-30\text{ }}N=256$
$=2\cross 10^{-3\text{ }}80$ 80
Forcing $=0.5\cos(2x)\cos(2y)$ 2
18 $\#_{-}rightarrow\overline{T_{Q}}(m_{a}, m_{b}, m_{c})$ $\overline{\mathcal{T}_{S}}$ ( 8) –TE ( 13)
$m_{a}=2,3$








18: $\overline{\mathcal{T}_{Q}}(m_{a},$ $m_{b},$ $m_{\text{ }})/(2\pi)^{3}$ 11
$m_{c}$
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